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1. Introduction 


Achipteria holomonensis CANCELA et Sramou, 1982, is the most abundant oribatid mite 
in litter of Quercus confertae sections of Holomon forest-llalkidiki, Greece (Stamov et al. 
1979). 

Since information of life cycle and ecology of this species is lacking a plan of study was 
established in 1977. 

The paper provides first information on culture of this species in laboratory. 


2. Materials and methods 


During late summer-autumn 1978, animals selected from Holomon forest litter and extracted 
by Berlese-Tullgren funnels were placed with food supply in small vials (1.8 em diameter, 2.5 em 
height) with plaster of Paris as substrate. They were examined daily under binocular microscope. 

The eggs produced were removed and reared singly. Various numbers of newly emerged juve- 
niles and adults or combinations of juveniles with adults or with other taxa found in Ilolomon forest 
litter were also placed in the rearing vials. We observed the development of A. holomonensis as 
well as its behaviour at various densities. Differences of demographic parameters measured under 
different densities was compared by the t-test. 

The cultures were kept in room temperature (between 20—25 °C) and 1009, relative humidity, 
in plastic pots. 


3. Results and discussion 
3.1. Some general observations 


Achipleria holomonensis is a bisexual species. The spermatophores are of the general 
form described by TABERLY (1957) for the Achipleria. They are of a more simple structure 
than that of Damaeus verticilipes (Nic.) [= D. quadrihastatus MARKEL et MEYER; CAN- 
CELA DA Fonseca 1967]. They are placed on the food pieces and preferentially on algae, 
if present. The structure of ovipositor confirms to the general description of GRANDJEAN 
(1956). 

The elipsoid white eggs are either wedged between vessels inner wall and plaster’s 
empty spaces or in the plaster’s holes. In either case they are protected by a thin pellicle 
of sticky material just as Liacarus cidarus (WooLry) [ARLIAN & WoozEy 1970]. Analogous 
behaviour of hiding eggs seems to be displayed by Neoribates gracilis (TRAVÉ) [TRavE & 
Dyran 1971] and Oppia nitens (C. L. Kocu) [SencBuscx & Sencuuscu 1970]. 

The main morphometric features of the immature stages are shown in Table 1. 
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Table 1. The main morphometric characteristics of developmental stages of A. holomonensis 


Characteristics Egg Larva Protonymph Deuteronymph Tritonymph 
Length (um) 269 270 350 409 472 

Width (um) 120 177 211 235 301 
Weight!) (ug — 3.18 6.44 9.85 17.48 

Pairs of genital setae - — 1 3 5 


1) Weight was calculated by Lesrun’s (1971) biometric relation for Achipteriform morphologi- 
cal type: log W = 2.09 log L + 0.93 log | — 6.67. 


Table 2. The influence of density on demographic parameters and the behaviour of A. holomonensis 


Number of individuals Demographic  Repulsion Aggregation 
in culture parameters behaviour 
1 adults high no no 
juveniles no no no 
3— 5 adults no no low 
juveniles no no no 
10—15 adults no low low 
juveniles no medium medium 
20—30 adults medium high medium 
juveniles no high high 


Table 3. The diet effect on adults of A. holomonensis 


Diet Eggs/ind./week Spermatophores 
Fungi — no 
Yeast extract — no 
Algae — yes 
Algae + — yes 
yeast extract 

Litter detritus 0.0163 no 
Lichens 0.0250 ves 
Litter 4 0.0300 ves 
Algae 

Litter 4 0.1250 ves 
Algae - 


Methionine 


3.2. The density effect on the animals rearing 


The number of individuals in culture is decisive for oribatids rearing (LEBRUN 1970a). 

Referring to juvenile stages of A. holomonensis, a great number of animals (20 or 30) 
in culture does not seem to influence demographic parameters: mortality and duration of 
development. However, these high densities, induce some kind of repulsion behaviour. So, 
only a portion of animals remains on the plaster substrate in small or large aggregations 
close to food pieces, while another portion climbs over the walls; some animals can be 
seen on the lid of the vials remaining, even moulting there. 

In small densities (3 or 5 individuals per vessel) they seem to abandon the plaster rarely. 
Individuals singly reared complete regularly their development. 

Intermediate number of animals in culture (10—15 individuals) exhibit an intermediate 
behaviour. 
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Concerning the adults high densities diminish fecundity. Repulsion and small aggre- 
gations on food were also observed but the repulsions were stronger and the aggregations 
smaller than those observed on immatures. Finally, singly reared animals did not manage 
to lay eggs, even if they come from reproduction periods in the nature, while cultures of 
three or five animals were developped quite satisfactorily. 

LEBRUX (1970a) was not able to rear single individuals of Nothrus palustris (C. L. Kocu), 
while he observed a negative feedback of high densities to its fecundity. The same thing 
did not happen to Pergalumna omniphagus Rocker et WoobrinG, 1966. 

Each of the two subpopulations of A. holomonensis behaved independently in cultures 
which contained combination of juveniles and adults. So, in cultures which contained only 
one adult, oviposition was not observed, no matter how great the number of juveniles 
was. Repulsion and aggregation behaviour depended only upon the number of individuals 
of each subpopulation in culture. One or other subpopulation — or even both — could 
show dispersion. 

The above observations are shown in Table 2. 

The behaviour of both subpopulations was not different in cultures which contained 
combinations of other phytophage animals belonging to various taxa. Response of each 
subpopulation to increase of density of taxa did not depend on this increase. 

These observations can explain the ones made in the field (Stamou, in preparation): 
(a) in the samples of 20 em? of surface, the maximum aggregation of juveniles was of the 
67 individuals, while the maximum number of adults observed was 17 individuals, (b) no 
paticular pattern of mixed aggregation, expressed by the monthly ratio juveniles adults, 
was observed during the period of observation (October 1978 to September 1979). 


3.3. Diet and reproduction 


Among the Achipteriidae there exists enough information concerning the alimentary 
regime, mainly on À. coleoptrata (L.). So, WALLWORK (1958) based on the chelicerae struc- 
ture considers A. coleoptrata as unspecialized consumer. LEBRUN (1971), in his classification 
of oribatids alimentary regime, considers A. nitens (Nic.) and Parachipteria willmani 
(v. D. IAMMEN) as unspecialized too, A. coleoptrata as macrophytophage, and P. punctata 
(Nic.) as microphytophage. LUxToN (1972) examining enzymes contents puts A. coleoptrata 
in the group of panphytophages. On the other hand, STEFANIAK & SENICZAK (1976) reared 
successfully -L. coleoptrata adding small quantities of algae (Protococcus viridis) in the 
litter detritus which was the main food supply. 

In the Table 3 the effect of diet on the reproduction of A. holomonensis is summarized. 
The most efficient diet was that composed of litter, blue-green algae and methionine. The 
diet was prepared by sinking the litter and the algae into a methionine solution during 
about 24 hours. This experiment followed the observation that the diet of litter and algae 
gave already good results (Table 3). As it is known that the algae (mainly marine) are de- 
ficient in several amino-acids (methionine being one of the most important) (TsEKos et al. 
1975) we tried quite a lot of them without any positive result but methionine. 

In addition to, the adults feeding on all the other diets seemed unable to terminate the 
oviposition process. They died with the ovipositor in extension and the egg in or at the 
end of this ovipositor (Fig. 1}. Besides a high mortality was observed. 

Diet seems to have no influence on the juveniles and on their development till the adult 
stage; the values of the demographic parameters were not significantly different in the 
different diets. 


3.4. The devclopment 


The average length of duration of each stage of development and their mortality rates 
were observed on individuals reared on litter-alge-methionine diet at room temperatures 
(20-25 °C) (Table 4). The duration of the active phase was measured separately from the 
moulting or inactive phase. 
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Fig. 1. Dead female of :L holomonensis with egg inside the ovipositor in extension. 


Table 4. Mean length (in days) and mortality rate of developmental stages of :1. holomonensis (litter- 
algae-methionine diet) at room temperature (20 —25 °C) 


Stage Number Active Inactive Total Mortality 
in culture phase phase oe 

Egg 10 — 23 50 

Larva 11 24 9 35 38 

Protonymph 23 29 12 41 Ww 

Deuteronymph 8 38 22 67 ay 

Tritonymph 4 7 ? 91 AO 


As it can be seen, the duration of the active phase is, as a general rule for all stages, 
about 70°, of the total duration of their own life, while it varies between 85—90 % for 
N. palustris [LEBRUN 1970a]. 

The total duration of development of each stage increases with the stage from egg to 
tritonymph (Fig. 2). The same is observed by Murpuy & Jarik (1964) for Tectocepheus 
velatus (Micu.), Jatin (1965) for Hermania seabra (C. L. Kocu) and LEBRUN (1970a) for 
N. palustris. 

The observed mortality for all stages is high at these temperatures. Eggs mortality for 
example, rises to 50°% instead of 3°, which was observed by LEBRUN (1970) for N. pa- 
lustris at 21 °C or 8°, for A. holomonensis at 15°C (SraMov, in preparation). 


4. Conclusion 


The observations on rearing, referring to diet and to the behaviour of .1. holomonensis, 
show that the two subpopulations have possibly two different ecological niches (CANCELA 
DA Fonseca 1969). Sexapuscn (1954) has pointed out different alimentary preferences 
of adult and non-adult individuals in three species of Galumnidae. LEBRUN (1971), sum- 
ming up the information available until then, generalises this differentiation for the whole 
group of Pterogesterina. Besides, the alimentary regime of adults of A. holomonensis is 


56 


log D 


“ort —— 
Gest aM | 


E L P D T 
STAGES 


Fig. 2. Log of the total duration of development of each stage (log D) plotted against stages. — 
E: egg; L: larva; P: protonymph; D: deutonymph; T: tritony mph. 


more strict than this of juveniles. On the other hand, it seems that only the subpopulation 
of adults is supplied with feedback behaviour acting on demographic parameters, since 
such a behaviour is not clearly traced for subpopulation of non-adults. Feedback is posi- 
tive at small densities and acts on mortality as well as on reproduction. It is negative at 
intermediate and large densities and functions only on reproduction. Feedback is also nega- 
tive in singly reared adults too, even if they come from the reproductive periods in the 
field, and acts on reproduction mainly. Such negative feedback was not recorded in cul- 
tures of juveniles. 

Also, the population’s behaviour pattern is such, that the distribution of numbers in 
space can be regulated favourably for the population and on a sound basis for the soil sub- 
system. Indeed, (a) consequences of negative feedback are diminished by repulsion be- 
haviour, while (b) those of positive feedback are maximised by aggregation behaviour this 
results to the rational exploitation of the food supplies, according to TayLor & TAYLOR 
(1977). 

Rearing A. holomonensis from adult to adult was successfull, after offering special com- 
bination of food supply to adults. This diet suggests that some kind of amino-acids are 
needed for the oviposition process. High mortality is due to high temperatures rather than 
to the food, if it is compared with mortality at lower temperatures (STAMOU, in prepara- 
tion). 


5. Résumé 
[Observations sur la biologie et l'écologie de Achipteria holomonensis (Acarina, Oribatida)] 


La biologie, la diète, la reproduction, le développement ainsi que le comportement d’Achipteria 
holomonensis CANCELA and Sramou ont été observés en élevage au laboratoire à 20—25 °C et 100% 
d'humidité relative. 

Le nombre d'individus dans les élevages affecte les paramètres démographiques des adultes, 
mais pas ceux des immatures. De la même façon, le développement de ces derniers n'est pas non 
plus influencé par la composition de la nourriture qui leur est offerte. Cependant la reproduction 
des adultes est affectée. Celle-ci n'a été normale que lorsque de la methionine à été ajoutée à 
la diète constituée par de la litière plus des algues bleues (0,125 oeufs individus/semaine). En l'ab- 
sence de methionine il y a formation d'oeufs, mais les adultes meurent avant que les oeufs soient 
pondus. 

A 20—25 °C et en présence de la diète: méthionine-litière-algues, la durée totale de développe- 
ment de chaque stase a été: oeufs-23 jours; larves — 35 jours; protonymphes — 41 jours; deuto- 
nymphes — 67 jours; tritonymphes — 91 jours. La mortalité pour toutes les stases fat en moyenne 
de 50°. 
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7. Synopsis: Original scientifie paper 
STAMOU, G. P., M. KaTouLas, J. P. CANCELA pa Fonseca and N. S. Marcaris, 1982. 
Observations on the biology and ecology of Achipteria holomonensis (Acarina, Oribatid). Pedobiologie 
23, 53—58. 

The biology, dict, reproduction, development as well as the behaviour of Achipteria holomonen- 
sis CANCELA et Sramou were observed in laboratory at 20- -25 °C and 1009, relative humidity. 

The number of individuals in culture affects the demographic parameters of the adults but not 
the ones of the juveniles. In the same way, the development of the juveniles was not affected by 
the composition of the diet offered. However, this is quite decisive for the reproduction of the adults. 
Eggs were laid normally only when methionine was added to the diet formed by litter plus blue- 
green algae (0.125 eggs/individual/week). Without methionine eggs were formed, but the adults died 
before eggs were laid. 

At 20—25 °C and methionine -— litter -- algae diet, the total duration of development of each 
stage was: eggs — 23 days; larvae — 35 days; protonymphs — 41 days; deutonymphs — 67 days; 
tritonymphs —- 91 days. The overall mortality was in average about 50°). 

Key words: Acarina, Oribatei, Achipleria holomonensis, reproduction, development, diet, mortality, 
litter, Cyanophyceae, methionine. 
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